NUDT9, a member of the Nudix hydrolase family, is an evolutionarily conserved mitochondrial ADP-ribose pyrophosphatase.
We have recently characterized the protein product of the human NUDT9 gene as a highly specific ADP-ribose (ADPR) pyrophosphatase. We now report an analysis of the human NUDT9 gene and its potential alternative transcripts along with detailed studies of the enzymatic properties and cell biological behavior of human NUDT9 protein. Our analysis of the human NUDT9 gene and twenty-two distinct cloned NUDT9 transcripts indicates that the full-length NUDT9 alpha transcript is the dominant form, and suggests that an alternative NUDT9 beta transcript occurs as the result of a potentially aberrant splice from a cryptic donor site within the first exon to the splice acceptor site of exon 2. Computer analysis of the predicted protein of the NUDT9 alpha transcript identified an N-terminal signal peptide or subcellular targeting sequence. Using green fluorescence protein tagging, we demonstrate that the predicted human NUDT9 alpha protein is targeted highly specifically to mitochondria, whereas the predicted protein of the NUDT9 beta transcript, which is missing this sequence, exhibits no clear subcellular localization. Investigation of the physical and enzymatic properties of NUDT9 indicates that it is functional as a monomer, optimally active at near neutral pH, and that it requires divalent metal ions and an intact Nudix motif for enzymatic activity. Furthermore, partial proteolysis of NUDT9 suggests that NUDT9 enzymes consist of two distinct domains: a proteolytically resistant C-terminal domain retaining essentially full specific ADPR pyrophosphatase activity and a proteolytically labile N-terminal portion that functions to enhance the affinity of the C-terminal domain for ADPR.